Abstract
Introduction

38
Species distribution patterns are generally influenced by the spatial availability of resources required 39 for persistence (Mortelliti et al., 2010) , and the abundance and distribution of these resources can be continued existence of threatened fauna may be dependent on high resource availability in remaining 43 vegetation (e.g. adequate food, water, refuge resources and facilitation of movement patterns). 44
Understanding how management actions affect resource availability for threatened species will 45 therefore assist with more informed conservation decision-making, especially in landscapes with 46 multiple-management objectives. In this paper, we examine how time since fire influences food 47 resource availability for an endangered bird in a fragmented fire-prone landscape. 48 consequence of this habitat loss, the endemic Carnaby's cockatoo (Calyptorhynchus latirostris) has 84 experienced widespread loss of nesting and feeding habitat (Saunders, 1980 (Saunders, , 1990 and is considereddevelopment, large tracts of remnant vegetation (> 100 000 ha) remain on the northern outskirts of the 121 city, ~65% of which is protected under legislation of the Western Australia Department of Parks and 122
Wildlife (DPaW; Fig.A.1 The density of B. attenuata was not well described by any of the models we examined (Table 1; Fig.  245 1a), with all models explaining ≤5% variation in the data, and the optimal model was the intercept-246 only model. In contrast, the number of cones per B. attenuata showed a curvilinear response 247 (adjusted R 2 = 0.38) with time since fire (Table 1; Fig.1b) . Fire was in all of the top ranking models of 248 cone productivity (∆AICc <2), and the only variable in the best model according BIC (Table 1 , 249 Fig.1b) . The number of cones per plant increased with time since fire, with higher numbers detected at 250 sites between 10 and 30 years since fire (9.7±1.8 cones per plant), before declining (Fig.1b) . Sites that 251 were <7 years since fire (3.40±1.23 cones per plant) or >35 years since fire (2.75±8.05 cones per 252 plant) had the lowest amount of cone productivity (Fig.1b) . 253
254
There was no obvious pattern in the density of B. menziesii with the predictors examined, and the 255 most parsimonious model explained low amounts of variation in the data set (adjusted R 2 <10%; 256 Fig.1d ). This model described a 261 strong (adjusted R 2 = 0.61) relationship between cone productivity and these three factors (Table 1, (Fig.1d) . 268
How many Carnaby's cockatoos can be supported in banksia woodlands? 269
Cones of B. attenuata (144 cones from 27 sites) contained more than double the number of seed 270 follicles than cones from B. menziesii (120 cones from 24 sites; Table 2 ). The number of cones 271 required to meet the field metabolic rates of Carnaby's cockatoo is consequently lower for B. 272 attenuata (~19) than for B. menziesii (~43) ( Table 2) . 273
274
The number of Carnaby's cockatoo estimated to be supported in 100 ha of banksia woodland (Y) 275 showed a curvilinear response to time since fire (adjusted R 2 = 0.35; Table 1 ; Fig.2a ). Although there 276 was variability within a specific fire age at our sites, fewer (<20) Carnaby's cockatoo were estimated 277 for very young (<7 years since fire) and very old sites (>35 years since fire) according to the GAM-278 fit. Most sites between 10-33 years since fire were estimated to support >25 Carnaby's cockatoos, 279 with a peak of ~35-48 individuals predicted at 20-25 years since fire (Fig.2a) . This response variable 280 had one outlier (Fig.2a) cones showed foraging evidence and ~30% of follicles had been attacked, while only 18 of the 120 B. 288 menziesii cones showed evidence of foraging, with ~38% of follicles attacked (Table 2) . Assuming 289 that Carnaby's cockatoo only consume a proportion of seeds from each cone they attack (indicated by 290 the number of follicles attacked, Table 2), the number of cones required to meet their daily fieldmetabolic rates increases from ~19 to ~ 62 B. attenuata cones and ~43 to ~111 B. menziesii cones 292 (Table 2 ). This subsequently reduces our estimate for the number of Carnaby's cockatoo potentially 293 supported in 100 ha of banksia woodland ( Fig.2b; (Table 2 ) and showed a similar curvilinear response with time since fire (Fig.2b) . Very 295 young (<7 years since fire) and very old sites (>35 years since fire) were estimated to support <6 296
Carnaby's cockatoo according to the GAM-fit. Sites between 14-30 years since fire were predicted to 297 support >10 Carnaby's cockatoo, with a peak between 20-25 years since fire (Fig.2b) . The outlier in 298 this model was the same outlier described above (Fig.2a) yield of cones as a food source, this combined area was estimated to support 1338 Carnaby's 308 cockatoos (Fig.3) . Currently there is very little vegetation (~3.5%; 1707 ha) between 20-25 years 309 since fire, when the predicted number of Carnaby's cockatoo supported by banksia woodland peaks 310 (Fig.2) . Overall, the post-fire age distribution of banksia woodlands is predicted to support a total of 311 2725 Carnaby's cockatoos (95%CI estimates = 2201-3313; Fig.3 ). Under an idealised post-fire 312 distribution (see Fig.3 ), 3702-5352 Carnaby's cockatoos could potentially be supported. 313 
Discussion
